For millennia, the ancient agrarian cycle, based on crops and livestock, controlled the fortunes of the world. Then came the Industrial Revolution in the mid-19 th century. "For the first time in history, the living standards of the masses of ordinary people have begun to undergo sustained growth," notes Nobel laureate and economist Robert E. Lucas, Jr. "Nothing remotely like this economic behavior has happened before". More recently, in the context of integration and modernization, waves of technology improvement since the first industrial revolution have been changing the boundary of production, and redefining the spectrum of the role of the state.
Participation in global value chains (GVCs), on the one hand, creates new opportunities for profits and expands the market horizon; and on the other hand, it exposes the enterprise sector to risks previously shielded from market boundaries and geographic distance, and increases the scale of information asymmetry. Various forces interact in different directions, exacerbating or mitigating the dynamics of risks.
Enterprises are facing a wide range of risks on a day-to-day basis: due to continual changes in technology, production frontiers are pushing outwards, and higher efficiency becomes the norm To a considerable extent, participating and competing in GVCs has become inevitable. Even if a firm is not export-oriented, it will be competing against imports made in the global economy unless there are protectionist barriers against imports. This paper looks at the risks and opportunities firms and their workers face in GVCs. First, it examines the risk-sharing mechanisms that firms provide from the national and global perspectives; second, it takes a closer look at the new opportunities and challenges for firms and individuals in the global arena; third, it discusses the role of economic upgrading and social upgrading; and finally it sheds light on how the government can help people manage risks and reap the benefits in the participation of GVCs.
Section 1: Firms as a vehicle of risk sharing
Nobel laureate Ronald Coase has argued that firms emerged as a form of social institution to overcome the constraint of transaction costs inherent in direct exchanges: the costs associated with searching for, communicating, and bargaining with possible trading partners (Coase, 1937) .
Through efficient resource allocation, firms are capable of generating higher income than households alone can do by providing self-produced goods and services directly to the market.
Importantly, multi-person firms provide the mechanism of risk sharing among workers, firm owners, and between workers and firm owners:
• When risk is shared among workers, if a worker falls sick, others can share the workload to keep the firm going. Also, the risk-sharing mechanism that multi-person firms make possible allows workers to specialize and increase productivity together. Investing in specialized skills is a risky undertaking. By absorbing the costs of initial training, or by providing incentives to acquire such skills by raising wages, enterprises can tilt workers' skills profiles toward specialization. By sharing the costs of training or increasing the expected returns of acquiring skills, the enterprise sector can shift the skill distribution in the workforce toward specialization (Acemoglu & Pischke, 1999; Lam & Liu, 1986 ).
• When risk is shared among owners of capital, for example, with limited liability, investors can take on more creative risk with a given level of expected risk through diversifying their portfolio. As the Economist magazine noted in its millennium issue, "The modern world is built on two centuries of industrialization. Much of that was built by equity finance which is built on limited liability." 2 With the required legal and institutional frameworks, the contractual arrangements of limited liability limits the down-side risk of investments, allowing investors to separate personal liability from the debt of the production unit. It also enables them to own small pieces of many firms and diversify their investment portfolio, which reduces risk if some of their investments drop in value. Limited liability also led to the development of the stock market, facilitated corporate capital accumulation, and enabled the exploitation of the economy of scale.
• When risk is shared between workers and owners of capital, for example through labor contracts, firms can provide insurance to workers who accept a lower wage in exchange for stable income. Firms can provide a steadier stream of wage income to labor owners by isolating some risks related to production. Through labor contracts, workers can relocate risks in the production process to firms and limit excessive fluctuations in employment and income to maximize welfare. To maximize profit, firms try to minimize the cost of labor as well as the cost of other inputs. To maximize welfare, workers prefer jobs not only with higher but also more stable income. Firms, which are less risk-averse than workers, care more about the average labor cost than its volatility, and thus can offer labor contracts with less volatility in pay (for example, a fixed wage) to compete for workers in exchange for a lower average level of remuneration. By leveraging the two aspects explicitly or implicitly contained in labor contracts-the level and the volatility of the remuneration-both firms and workers could be better off through risk sharing. On the other hand, workers can offer a form of insurance to firms in which they agree to reductions in wage or cutback in work hours during temporary shocks in exchange of higher wages in normal times.
Risk sharing and diversification has encouraged risk taking, and increased productivity at a massive scale. Higher income allows individuals to increase savings, purchase market insurance, improve access to finance, invest in nutrition and health, and obtain more knowledge from educational investment. Take savings, for example. If individuals are struggling to meet their current needs, saving for the future will be a slow process. Around the world, as income levels rise, savings rates also rise (Schmidt-Hebbel et al., 1992) . In developing countries, a doubling of income per capita is estimated to raise the long-run private savings rate by 10 percentage points of disposable income (Loayza et al., 2000) .
However, with the division of labor and diversification of ownership of firms, new risks also emerge. The ways the enterprise sector functions and manages risk affect the risks people face and the risk management measures they employ. Firms may take risk irresponsibly at the brink of bankruptcy, creating negative externalities for society. The management of the firm, which is often in the hands of professionals who have special managerial skills, may have different interests than its owners.
If the enterprise sector fails to function smoothly or if it shifts its own risks to people, it can be a source of risks to households, communities, and even the financial sector and national government. When business shrinks or technology becomes obsolete, the enterprise sector may generate income-related risks (channeled through loss of jobs and loss of capital returns) and asset-related risks (channeled through loss of investments). Both can further translate into risks related to social inclusion, ranging from loss of insurance and other benefits provided through employment (such as health insurance and pension), to loss of connection with the professional community, to loss of social status and involuntary changes in life styles. Regulation and incentive systems need to be in place to ensure that the interests of various stakeholders are protected.
In a globalized world, characterized by lower transport and transaction costs, the interconnectedness across firms or sectors linked through supply networks or financial linkages multiply and intensify. Global value chains include two main types of firms: "lead firms," which are typically transnational corporations (TNCs) headquartered in the advanced industrial countries, who control and define the main activities in terms of price, delivery and performance in both producer-driven and buyer-driven GVCs; and the supplier companies who produce the goods and services in GVCs, generally located in developing countries. Thus, the GVC "enterprise sector" links both developed and developing countries into a common global supply chain.
From the GVC point of view, enterprise sectors in national economies are part of the supply base for lead firms in GVCs. This has two concrete implications: (1) external actors (specifically, GVC lead firms) are a potentially significant form of "external risk" in national enterprise sectors; and (2) national enterprise sectors are nested within larger regional and global enterprise sectors, which are connected to GVCs. The global enterprise sector, as a series or set of industryspecific GVCs, has the potential to affect people's risk management through the same risksharing mechanisms that are operating at a larger scale. It can be advantageous or detrimental to national enterprise sectors and affect firms differently according to their size and industries.
Section 2: Opportunities and challenges in the global arena
Firms face new opportunities and challenges in the global market. They have the opportunities of supplying much larger global demand, which eliminates the scale and purchasing power limitations of the domestic market in developing economies. There also are many more upgrading opportunities because the quality and price parameters have wider variation, allowing for more extensive product and process upgrading options. There is also higher risk because international standards for price, quality, standards and delivery schedules are much less forgiving. Firms typically need to have a relatively large scale of production to participate in global markets, or have a special technological edge to enter global market niches. There is also a risk from intensified competitive pressures, as everyone can compete with exporters in terms of lower prices or higher quality, so only the best can succeed in GVCs.
The presence of scale economies favors the concentration of production, which tends to minimize costs, leading to higher profits for enterprises and possibly lower prices for consumers. The higher concentration of production yields benefits of large-scale clustering and agglomeration, but also generates new risks for the economy. On the one hand, shocks in one location can easily spread to the rest of the network, generating cascade effects. If the supply network is highly interconnected, low productivity in one sector can potentially affect the entire economy, as downstream sectors will also suffer (Acemoglu et al., 2010) . While firms are exposed to new challenges in an increasingly integrated world, international trade and financial linkages, remittances, and Diaspora communities also have the potential to serve as safety nets for individuals, families, and communities to absorb and cope with risks to shocks that are not global in nature.
Foreign direct investment can affect the volatility of enterprise performance in times of crisis in different ways. The ability of multinationals to shift production across countries can increase volatility, and market diversification can lend stronger stability to local subsidiaries. For instance, after the recent global financial crisis, multinational subsidiaries linked with parents with strong vertical production and financial linkages fared better on average than local counterparts. The demand from parent firms can help absorb the negative demand shock in the host country, while the performance of subsidiaries linked horizontally with parent firms might become more volatile as the multinationals shifts more production back home (Alfaro & Chen, 2011) . The high degree of customization and just-in-time production practice, two key drivers of success, also expose the automobile industry to worldwide shocks (Canis, 2011 Multinational companies' internal capital markets and investment flows from parents to subsidiaries can lower subsidiaries' dependence on host-country credit conditions and hence lower their performance volatility when host countries experience credit crunches (Antras et al., 2009 ). In Poland, for example, during the recent global economic crisis, foreign ownership appears to have provided a higher degree of resilience to affiliates facing external credit constraints through intra-group lending mechanisms (Kolasa et al., 2010) .
3 "Quake Update," Automotive News, April 4, 2011. (Ratha, 2010) .
In terms of GVCs, the supply chain "rationalization" that has been going on in terms of shrinking the size of GVCs was accelerated as a result of the 2008-2009 global economic recession. As consumption declined in most advanced industrial countries, which were the main markets for GVCs, as a result of the recession, the size of GVC supply chains sharply contracted. Recent studies have highlighted significant new trends in how GVCs are organized in the current period, which each alter the nature of risks that national enterprise sectors will confront (see Gereffi (2014) , for a summary of these changes):
• GVCs are becoming geographically more consolidated, which reflects the rise of large emerging economies after 1989. Known initially as BRICs (Brazil, Russia, India and China), the emerging economies now include a diverse array of "growth economies" such as Mexico, South Korea, Turkey, Indonesia, the Philippines, and Vietnam, which offer seemingly inexhaustible pools of relatively low-wage workers, highly capable export-oriented manufacturers, abundant raw materials, and sizeable domestic markets (O'Neill, 2011).
Emerging economies are now major production centers worldwide, although their specific roles in GVCs vary according to their openness to trade and foreign investment, and other strategic considerations.
• GVCs are also becoming organizationally more concentrated, as the transnational lead firms in GVCs seek to "rationalize" their global supply chains from 300-500 suppliers in the heyday of economic globalization in the 1990s to 25-30 suppliers (or less) in the current era.
These new supplier firms are expected to be bigger, more capable (technologically as well as in modern models of supply-chain management), and strategically located to access large regional and national markets. In short, the economic crisis has not reversed globalization; international production and consumption have remained central features of the global economy. The role of the South has grown, but inequalities among developing countries in terms of how they are positioned in GVCs are rising as well. This could generate additional sources of inequality and potential crises in the future.
Section 3: Economic upgrading and social upgrading
The distribution of risks and opportunities is closely related to the positioning of an enterprise within a value chain and to the nature of this value chain. Figure 1 illustrates this proposition for value chains associated, respectively, with five different industry groups. Economic and social upgrading (or downgrading) of firms and workers can take place in multiple trajectories .
The concept of social upgrading, referring to improvements within a specific enterprise (or associated group of enterprises) in the terms of employment, remuneration, worker rights, and workplace safety and employee insurance arrangements , is central to this examination of household risks and enterprises within value chains. Social upgrading by enterprises helps reduce risks for worker households and removes some of the volatility that they would otherwise face. The extent and type of social upgrading that is possible are usually related to (but not determined by) the economic upgrading in place. Other institutional factors and actors, including the extent and nature of worker organization, civil society actions, government legislation and its enforcement, can also make a difference.
Figure 1: Industry Groups, GVCs, and Economic Upgrading
Adapted from .
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Each GVC in Figure 1 is represented as a vertical silo, with lower segments representing the approximate share of less-skilled types of work carried out within the value chain. All value chains include economic activities that span a broad range of skill levels. Consider agriculture, for example. At the lowest level -the farm, typically -this value chain involves a relatively large proportion of small scale and low-skill labor. Higher in the value chain, particularly at the points of processing and marketing, the skill level of workers rises progressively. The same is true for each of the other four GVCs. Skill levels rise as one moves from lower to higher value activities in the chain; the proportion of highly skilled workers at the top of each value chain, who carry out knowledge-intensive activities, vary according to the type of GVC we are examining. In agriculture, for example, this segment tends to be relatively small, while in business services, the proportion of knowledge workers is relatively large.
The likelihood of enforceable standards also rises as one moves up value chains toward more formal and skill-intensive work. It is not enough merely to specify decent work standards; they must be capable of enforcement at low cost, in the ideal situation being self-enforcing. The prospects of having measurable and enforceable standards typically rise as skill levels and technology increase within value chains.
Social upgrading can therefore be achieved through various means, involving different combinations of: (a) economic upgrading: as enterprises move up value chains, the share of skilled workers typically increases; and (b) deliberate actions to introduce enforceable standards -minimum wages, paid time off, workplace safety, insurance, and so on -for those workers whose skill levels remain low, who are more easily replaced, and who for these reasons may be badly treated. The scope for such actions widens considerably as the array of actors is expanded in GVCs. Using illustrative examples of successful social upgrading, we will develop an analytical framework to assess possibilities for action.
Alternative pathways for social upgrading are available, as Figure 2 shows with the help of three examples. The first example, Pathway A, depicts a situation in which no significant economic upgrading has occurred. Instead, risks to workers were reduced because of deliberate actions that introduced enforceable standards. This could be the situation, for instance, of an enterprise that produced t-shirts branded with the logo of some U.S. university. Actions by concerned student groups resulted in a slew of reforms: doing away with child labor, reducing the length of the work day, improved lighting and other work conditions, and so on.
Figure 2: Different Pathways to Social Upgrading
Alternatively, social upgrading can occur along Pathway C, where almost the entire burden is borne by economic upgrading. In this case, risks for workers are reduced as small-scale household work gets turned over into high-tech and knowledge-intensive work, for instance, as in the case when a weaver of traditional rugs takes to computerized design and manufacturing. program run by the International Labor Organization are involved to help certify standards (Rossi et al., 2014) .
When the enterprise sector gravitates toward more technology or knowledge-intensive industries -for example from agriculture to apparel, and to business services-the share of skilled workers typically increases. As a result, labor productivity grows and more jobs of higher quality are provided. However, economic upgrading does not always lead to social upgrading in the form of better wage and working conditions. On the one hand, unskilled workers in many developing countries can be excluded from the desirable job opportunities provided by technology-intensive or knowledge-intensive work, which tends to concentrate in more developed countries. On the other hand, workers in the same enterprises can face very different opportunities for social upgrading; regular workers can have better statutory employment protection and benefit from labor standards, while irregular workers, often over-represented among women, youth, minority, and other vulnerable groups, can suffer discrimination.
In many enterprises in the developing world, hiring irregular workers directly or through thirdparty contractors to perform the most time-sensitive task in the low (unskilled) segment of the production chain is often a way for firms to reduce costs in response to last-minute orders from outsourcing companies. While this creates new wage employment opportunities for many low skilled workers, it also allows firms to shift the risks of production related to fluctuations in demand to workers. Regulations need to be in place to protect workers.
To a considerable extent, as we contend below, reducing risk for workers / households is associated with social and economic upgrading at the enterprise (or industry) level. Since a significant proportion of international production and trade now takes place through coordinated value chains in which lead firms globally and locally play a dominant role, possibilities for upgrading are increasingly defined by firms' locations within.
Firms in GVCs have opportunities for economic upgrading through engaging in higher value production or repositioning themselves within value chains. However, they also face challenges meeting the commercial demands and quality standards required by buyers, which smaller and less efficient producers find hard to meet Gereffi, 2014) . The GVC approach focuses heavily on this notion of inter-firm networks, supply chain, and trade and production networks. Adopting a GVC approach to a considerable extent changes the focus of examination, looking, instead of a self-contained enterprise, to links within chains having different structures.
Adopting a GVC analytical framework opens the door, therefore, to an additional cast of economic actors and stakeholders who can act as agents of change. In addition to governments and enterprise management, national industry associations, and trade unions, positive change in working conditions can be brought about at the initiatives also of buyers' associations, consumer groups, and international certification and inspection agencies, increasingly employed by buyers wary of their international human rights image.
The expansion of global production, especially in labor-intensive industries, has been an important source of employment generation. Many jobs have been filled by women and migrant workers who previously had difficulty accessing this type of waged work, and they have provided new income sources for poorer households (Oxfam International, 2004; Barrientos et al., 2003) . Where this is regular employment that generates better rights and protection for workers, it can enhance social upgrading and decent work. The demand for rising standards often requires skilling of at least some workers and provision of better employment conditions.
But for many workers, this is not the outcome. Much employment is insecure and unprotected, and there are significant challenges ensuring decent work for more vulnerable workers. Irregular and low-skilled jobs -which are also low paying, thereby representing limited prospects for upward mobility -are as easily eliminated as brought into being. New risks are introduced, even as some old ones abate. Along with the risk of dismissal (or work reduction) that especially lower-skilled workers (and suppliers) of enterprises face, another significant downside risk accompanying these engagements involves the enhanced probability of injury and illness. Unsafe and unsanitary work conditions are often associated with low-skilled work in the enterprise sector. Labor safety regulations are non-existent or they are routinely flouted, more so at some and less at other points within GVCs.
Poorer individuals' engagements with the enterprise sector thus produce situations that can be, and often are, volatile. A simple logic for why volatility can be greatest for the worst off in these relationships is provided by Barrientos et al. (2011: 332) : "challenges…remain significant for irregular workers… New activities taken on by the factory may well…lead to social upgrading for regular workers -through the development of more skills and training for new capabilitiesbut irregular workers continue to be needed in order to respond to buyers' requirements in terms of low cost, short lead times and high flexibility; their very status impedes their social upgrading."
Not all developing countries face similar options in the context of these changes. The shift to
Southern markets and the growth in South-South trade have created more possibilities for entry and upgrading in GVCs, but they also present new challenges, particularly for the least-developed countries. GVC consolidation poses opportunities as well, especially for countries and firms with rising capabilities. However, it also threatens to leave many countries and firms that do not possess the required advantages on the periphery of GVCs.
In a more promising vein, the GVC literature shows that value chains oriented to different end markets entail distinct upgrading opportunities (Staritz et al., 2011; Gereffi, 2014) . For example, the demand in lower-income countries for less sophisticated products with regard to quality and styles may confront lower entry barriers and less stringent product and process standards in emerging markets, which can facilitate participation and make it easier for developing country firms to engage in higher value-added activities (such as product development, design, and branding) in GVCs (Kaplinsky et al., 2011) . With more intimate knowledge of local and regional markets than multinational firms, they can generate "frugal" innovations that are suitable to resource-poor environments (Clark et al., 2009 ). On the other hand, relying exclusively on lowincome markets can lock suppliers into slimmer margins and cutthroat competition, which heightens economic risks. Rossi's (2011) case study of garment factories in Morocco led by fast fashion buyers shows that functional upgrading in GVCs can bring about social upgrading and downgrading simultaneously, for regular and irregular workers, respectively. On the one hand, factories supplying a finished product and overseeing packaging, storage and logistics for their buyers offer stable contracts and better social protection to their high-skilled workers to ensure a continuous relationship as well as full compliance with buyers' codes of conduct. On the other hand, in order to be able to respond quickly to buyers' frequently changing orders and to operate on short lead times, they simultaneously employ irregular workers on casual contracts, especially in the final segments of the production chain (such as packaging and loading), often imposing excessive overtime as well as discriminating against them on the basis of wages and treatment (Rossi, 2011) .
In agri-food GVCs, private quality standards set by highly concentrated European and U.S.
supermarkets and food manufacturers have a direct impact on risks faced by consumers as well as farmers, with conflicting implications for safety and upgrading . On the one hand, stringent food safety and quality standards imposed by large food retailers and manufacturers, which generally have extensive global sourcing networks, protect consumers against social and environmental risks, but these tend to marginalize small farmers unable to comply because of high costs and a lack of required skills and facilities (e.g., cold chains to store, distribute and ship fresh produce). On the other hand, higher standards can be a catalyst for participation in high-value added chains, such as the role played by smallholders who successfully supply niche markets for organic or Fair Trade-certified products (Gereffi & Lee, 2012: 28) .
In both developed and developing countries, the economic gains of participating in global supply chains do not necessarily translate into good jobs or stable employment and, in the worst case, economic upgrading typified by a number of successful export economies, especially in lowincome countries, may be linked to a significant deterioration of labor conditions and other forms of social downgrading.
A recently concluded three-year research program funded by the United Kingdom's Department for International Development, called Capturing the Gains (UK DFID, 2013), has a website containing many of the research findings in working papers and policy briefs. One of the main conclusions of this project is that GVCs can be a key policy tool for sustained poverty reduction.
However, facilitating the upgrading of workers and smallholders also requires public-private-civil society partnerships, as well as regional partnerships involving countries and firms that lead international production networks based in Asia, Africa and Latin America, which are key to future upgrading of the South (Lee et al., 2011) . These partnerships reflect novel forms of risk sharing and strategic collaboration among key value chain actors to address the challenge of promoting widespread and sustainable development.
Various examples of novel partnerships for risk sharing, innovation and upgrading are identified in the Summit Briefings for the Cape Town, South Africa meeting held in December, 2012. A few of these are found in Barrientos et al. (2011: 3-4) . For example, over recent decades, the cocoa-chocolate value chain has undergone concentration in processing and manufacturing.
Cocoa farmers have received limited support, often have low yields and are poorly remunerated.
Media attention has highlighted issues of child labor, and many younger innovative farmers are leaving the sector for better options elsewhere. Consumption of chocolate has grown steadily, especially in emerging economies, with predictions of future cocoa shortages. Leading chocolate manufacturers are working with civil society, donors and governments to support farmers and their communities. Social upgrading is now recognized as critical to economic upgrading -and ensuring the future resilience of the cocoa-chocolate value chain.
Section 4: Policy implications
Overall, the government can provide a critical supportive environment in terms of infrastructure to help exporters and local communities and small producers trying to access national and international markets, education and training to build a skilled labor force, and sensible regulations to lower the uncertainties.
Firms benefit most from participation in GVCs if they are relatively large, technologically advanced, professionally managed, and have diversified export markets (both in terms of products and countries). Suppliers also benefit from relatively close relationships with their buyers, which can facilitate learning how to upgrade to meet the standards of global markets.
TNCs wanted to reduce transaction costs by requiring "one-stop shops" with larger and more capable suppliers.
Workers benefit most from participation in GVCs if their conditions of work are relatively formalized (e.g., wages, length of work day and work week, defined benefits) and if they have higher skills (closely correlated with more advanced education) that allows them to carry out better remunerated tasks. The government can play a key role to address the downside risks for workers -dismissal, debt, injury, illness -and assist in enhancing the upward mobility simultaneously. Enforcing sound regulations dealing with labor conditions is crucial to protect the vulnerable segment of the labor force.
Global buyers (retailers, brands, supermarkets) typically don't pay suppliers to undertake the upgrading required to remain competitive in GVCs. Therefore, supportive government policies are an asset (e.g., helping firms to meet international standards and certification requirements, or providing loans or access to finance capital required for purchasing new or better equipment).
The policy implications for upgrading in terms of different end markets are not clear cut.
Facilitating access for export producers to multiple end markets through preferential trade agreements (multilateral or bilateral) would increase the flexibility for suppliers in developing countries to engage in upgrading. However, this will also expose them to greater competitive pressures through low-cost imports. More fundamentally, government policy makers do not know enough about the intricacies of global industries to spur specific forms of innovation in GVCs. What government policy can do is to facilitate the development of human capital, including collaborations with universities and private firms to ensure demand-responsive forms of workforce development. In addition, government can foster global collaboration by making it easier for small and medium-sized firms to gain the information they need about global markets, and also to sponsor local trade fairs or external trade missions to encourage global match-making.
